The present study was conducted at the Fish Hatchery Saft Khalid, Behera Governorate, Egypt, for two months in order to investigate the effect of stocking density and probiotic (Ecobiol Aqua) dietary supplementation on growth performance, feed utilization, survival rate and whole body chemical composition of postlarvae of the freshwater prawn (Macrobrachium rosenbergii) of an initial weight 0.161g. reared in indoor nursery concrete tanks. A total number of 1350 postlarvae freshwater prawns were divided randomly into 18 concrete tanks (1 m 1-Water quality parameters tested were within the permissible levels recommended for optimum growth and development of freshwater prawn. 2-Both densities D 1 and D 2 (50 and 75animals/m 2 ) recorded significantly (p<0.05) higher final weights; total weight gains; specific and relative growth rates compared to the highest density, regardless of the probiotic effect. 3-Probiotic supplementation had insignificant effects on final weight; total weight gain; specific and relative growth rates, regardless of stocking density. 4-Within each stocking density supplementing the diets of freshwater prawn with probiotic improved the survival rate and the improvements were more pronounced at the lower stocking densities. 5-The best feed conversion ratio (FCR) (the lowest) was recorded by D 1 A group (p<0.05) followed by D 2 B; D 1 B; D 2 A; D 3 B and D 3 A, respectively. 6-Neither stocking density nor probiotic supplementation released any significant effects on whole body chemical composition of freshwater prawn. Based on the obtained results, the optimum stocking density of postlarvae M. rosenbergii laid between 50 to 75animals/m 2 and increasing the stocking density more than75/m 2 had negative effects on growth performance parameters. Also the results obtained may lead us to recommend the supplementation of probiotic (Ecobiol Aqua) to postlarvae M. rosenbergii diets in order to improve the survival rate during the nursery period.
1-Water quality parameters tested were within the permissible levels recommended for optimum growth and development of freshwater prawn. 2-Both densities D 1 and D 2 (50 and 75animals/m 2 ) recorded significantly (p<0.05) higher final weights; total weight gains; specific and relative growth rates compared to the highest density, regardless of the probiotic effect. 3-Probiotic supplementation had insignificant effects on final weight; total weight gain; specific and relative growth rates, regardless of stocking density. 4-Within each stocking density supplementing the diets of freshwater prawn with probiotic improved the survival rate and the improvements were more pronounced at the lower stocking densities. 5-The best feed conversion ratio (FCR) (the lowest) was recorded by D 1 A group (p<0.05) followed by D 2 B; D 1 B; D 2 A; D 3 B and D 3 A, respectively. 6-Neither stocking density nor probiotic supplementation released any significant effects on whole body chemical composition of freshwater prawn. Based on the obtained results, the optimum stocking density of postlarvae M. rosenbergii laid between 50 to 75animals/m 2 and increasing the stocking density more than75/m 2 had negative effects on growth performance parameters. Also the results obtained may lead us to recommend the supplementation of probiotic (Ecobiol Aqua) to postlarvae M. rosenbergii diets in order to improve the survival rate during the nursery period.
INTRODUCTION
Macrobrachium rosenbergii, the giant freshwater prawn is known to be the most important commercial prawn species in temperate climates. In Egypt the culture of such prawn has great economic interest due to the availability of wide brackish water surfaces, the suitability of the climatic conditions and the high market prices.
In Egypt, many farmers are devoted to freshwater prawn monoculture; however others practice polyculture of prawn with other fish species. Prawns have been successfully cultured with tilapia (Rouse et al., 1980) , channel catfish (Huner et al., 1981) and Chinese carp (Malecha et al., 1981) . The world production of freshwater prawn (M. rosenbergii) increased from < 50.000 MT (metric tons) in 1995 to more than 280.000 MT in 2003 as reported by FAO(2005) and has become an important part of rice-fish or small scale carp polyculture system in many developing countries (Giap et al., 2005) .
In view of M. rosenbergii faster growth rate, excellent demand in internal as well as export markets and higher prices, it is commanding in recent years, a growing interest has been noticed in farming of this species in Egypt and worldwide. Two of the main difficulties for communal culture of this species are cannibalism and social suppression of growth (Karplus et al., 1987) . According to New et al. (2000) , high stocking densities of prawns are less profitable due to the agonistic behavior of male prawns, this results in low stocking densities and less environmental impacts.
Development of bacterial resistance to antibiotics has been well documented and the fear of the spread of this resistance to human pathogens (Amabile-Cuevas et al., 1995) has recently led to the banning of several antibiotics as so-called growth promoters in animal husbandry within the European Union. This concern has also been raised in the aquaculture industry and has led to suggestions for other disease control measures, including the use of live nonpathogenic bacteria as probiotics (Westerdahl et al., 1991; Smith and Davey, 1993; Gatesoupe, 1994; Austin et al., 1995; Bly et al., 1997; Graam et al., 1999) .
The main objective of the present study is to high light the optimal space requirement, the optimal stocking density as well as the effects of supplementing the diet of post larval stages of M. rosenbergii with probiotic (Ecobiol Aqua which contains spores of a strain of Bacillus amyloliquefaciens) on growth and survival during nursery period under Egyptian conditions.
MATERIALS AND METHODS
The present study was carried out at the Fish Hatchery in Saft-Khalid Behera Governorate. A total number of 1350 postlarvae of the freshwater prawn (Macrobrachium rosenbergii) of an initial weight 0.161g were divided randomly into 6 experimental groups, representing three stocking densities (50; 75 and 100 PL/m 2 ) each fed on a diet without probiotic and with the tested probiotic (Ecobiol-aqua which contains spores of a strain of Bacillus amyloliquefaciens) supplemented to the diet at 0.01% level.
The treatments were applied in 18 concrete tanks divided with fine mesh nets to 1m 2 area, where the experimental prawns were stocked. The tanks were supplied with ground fresh water and to a depth of 50cm. level during the whole experimental period that lasted 8 weeks after start.
The prawn postlarvae were fed on commercial diet containing 37.5% crude protein and 4180k cal gross energy/kg diet with or without the tested probiotic. The 
Physicochemical analysis of experimental tanks water:
Water quality parameters were adjusted every two weeks during the experimental period. Water temperature ( o c) in the experimental ponds was measured two times daily (at 6 am. and 6 O'clock pm.), dissolved oxygen (DO) (mg/l) was measured two times daily (at 6 am. and 6 O'clock pm.) using oxygen thermometer apparatus (YSI model 58, Yellow Spring Instrument, Ohio, USA.), water pH was measured by using a pH meter (Digital Mini-pH Meter, model 55, Fisher Scientific, Denver, USA), water turbidity NTU (nephlometric turbidity unit) was measured by using a Turbidity meter model HACH 2100 N., total ammonia (mg/l) and nitrite (mg/l) ware determined by using a spectrophotometer model Cecil 3021 series 3000 according to APHA (1992) and total dissolved salts (TDS) (mg/l) was determined using a conductivity meter (m sec/cm) model Orion star 3 and the factor 0.67 was used to calculate the TDS from the reading of the conductivity meter.
Analytical methods:
The proximate chemical analysis of diet and prawn were carried out according to the methods described by A.O.A.C. (1990) for moisture, crude protein (CP), ether extract(EE), crud fiber (CF) and total ash contents (Table 1) while nitrogen free extract (NFE) was calculated by difference. Gross energy contents of the commercial diet used were calculated from their chemical composition, using the factors 5.64, 9.44, 4.00 and 4.00 (k cal /g) for protein, fat, fiber and NFE, respectively (Jobling, 1983) . Feed conversion ratio (FCR) (g) = Feed intake (g) / Weight gain (g) Survival rate (SR) (%) = Number of prawns survived at the end of the experiment *100
Number of prawns stocked at the start of the experiment
Statistical analysis:
Data of the present study were statistically evaluated using the SAS version 9 (SAS Institute, 2002) statistical package. Data were statistically analyzed in a Factorial design procedure according to Snedecor and Coahran (1982) . Means of treatments were compared by Duncan (1955) multiple range test. Duncan test (p<0.05) was used to compare means and (F<0.05) was considered for the variance analyses.
RESULTS AND DISCUSSION
Results presented in Table ( 2) show that average water quality parameters during the experimental period including water temperature ( o c); pH; turbidity (NTU); total ammonia (mg/l); nitrite (mg/l); dissolved Oxygen (mg/l) and total dissolved salts (mg/l) were within the permissible ranges for growth and development of M. rosenbergii postlarvae. They agree with the ranges suggested by Armstrong et al. (1976) ; Hsieh et al. (1990) ; New (1990) and Saxena (2003) . 
Growth performance parameters:
As presented in Table ( 3), group D 1 A recorded significantly (P<0.05) the highest final weight (FW); total weight gain (TWG); average daily gain (ADG); specific growth rate (SGR) and relative growth rate (RGR) compared to D 1 B; D 3 A and D 3 B groups, however differences among D 1 A; D 2 A and D 2 B groups in the growth traits cited above were insignificant (P>0.05). Also differences in growth performance parameters among D 1 B; D 3 A and D 3 B groups were insignificant (P>0.05). Concerning survival rate (SR), results in Table ( Regardless of stocking density, results in Table ( 3) show that probiotic tested in the present study released insignificant effects on FW; TWG; ADG; SGR and RGR, however probiotic supplementation increased significantly (p<0.05) survival rate compared to the unsupplemented groups indicating that the tested probiotic increased the immune response and reduced stress effects in freshwater prawns.
Results for the insignificant effects of the tested probiotic on growth performance parameters are contradictory to that reported by Deeseenthum et al. (2007) and Keysami et al. (2012) which may be due to the fact that these authors used isolated Bacillus strains from the gut of the prawns as probiotic which influenced the growth parameters of the tested Macrobrachium rosenbergii positively.
Feed conversion ratio:
Results in Table ( 4) show that group D 1 A showed significantly (P<0.05) the best feed conversion ratio (the lowest) (3.160g. diet required for each g. gain in weight) followed in a significant (P<0.05) increasing order by both D 1 B; D 2 A, then by both D 3 A and D 3 B, respectively. Differences in feed conversion ratio among D 1 A and D 2 B groups were insignificant. Where:
As presented in Table ( Langer et al. (2011) and Ibrahem (2011) .
Results in Table ( 4) show that averages of feed conversion ratio of prawn postlarvae as affected with the probiotic tested, regardless of stocking density, were 4.158 and 4.496 (g. diet required for each g. gain in weight)for the group fed on diet unsupplemented and that supplemented with the tested probiotic , respectively and differences among the groups were insignificant.
In this connection, Keysami et al. (2012) tested the potential effects of probiotic of Bacillus subtilis isolated from juvenile M. rosenbergii and the suitable methods of administration (mixing, soaking, spraying and bathing) on feed conversion ratio of prawn. They reported that supplementing the prepared probiotic by the methods tested improved FCR significantly and the improvement was more pronounced in soaking method of administration. Proximate whole body chemical composition:
Average of ash; ether extract and protein contents calculated as percent on dry matter basis of M. rosenbergii postlarvae as affected with stocking density and dietary probiotic are presented in Table (5) . Results of this Table reveal that neither stocking density nor probiotic supplementation released significant effects on dry matter; ash; ether extract and protein contents in prawn whole bodies. Regardless of probiotic effect, results in Table ( 5) reveal that stocking density had no significant effects on dry matter; crude protein; ether extract and ash contents in prawn whole bodies.
Regarding the effect of probiotic irrespective of the stocking density, results in Table ( 5) show that the probiotic supplementation had no significant effects on dry matter; crude protein; ether extract and ash contents in prawn whole bodies. These results are in accordance with the findings of Keysami et al. (2012) who reported that supplementing the diets of M. rosenbergii with probiotic containing B. subtilis 
CONCLUSION
Based on the present results, it is recommended that the optimal stocking density of postlarvae M. rosenbergii lied between 50 to 75animals/m 2 for the maximum growth performance parameters and survival rates of prawn postlarvae reared in indoor nursery. Also the supplementation of probiotic (Ecobiol-Aqua) is recommended for its positive effect on improving the survival rate during the nursery period.
